FIVE-LAYER SOUND ABSORBING PAD: IMPROVED ACOUSTICAL ABSORBER 

by 

William W. Jacobsen 



CROSS-REFERENCE 

This application is related to United States provisional application number 60/394,455, 
filed July 8, 2002, entitled "Five-Layer Sound Absorbing Pad: Improved Acoustical Absorber", 
naming William W. Jacobsen as the inventor. The contents of the provisional application are 
incorporated here by reference in their entirety, and the benefit of the filing date of the 
provisional application is hereby claimed for all purposes that are legally served by such claim 
for the benefit of the filing date. 

TECHNICAL FIELD 

This invention relates in general to an acoustical absorber, and more particularly, relates to 
an acoustical absorber formed from a batt in a laminate of synthetic polymeric film and synthetic 
polymeric scrim. The acoustical absorber is useful in many sound-absorbing applications, for 
instance, in a motor vehicle body. The acoustical absorber is also useful in and/or on the walls, 
ceilings, or floors of a building that has or is near a source of loud noise, such as a restaurant, a 
music recording studio, a factory, an airport, et cetera. 
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BACKGROUND 

Of interest, U.S. Patent No. 5,516,580, issued May 14, 1996 to Frenette et al., assignors to 
Groupe Laperriere et Verreault Inc. and Cascades Inc., describes an insulating material of loose fill 
short cellulose fibers and longer bonding synthetic fibers, and also an outer sheath that is heat-fused 
with outer sheaths of other synthetic fibers, forming a matrix that has pockets to retain the loose fill 
cellulose fibers. The insulating material is described as useful for both thermal and acoustical 
applications. 

Additionally of interest are U.S. Patent No. 5,362,539, issued November 8, 1994 to Hall 
et al., assignors to Owens-Corning Fiberglas Technology, and U.S. Patent No. 6,345,688, issued 
February 12, 2002 to Veen et al., assignors to Johnson Controls Technology. 

The '539 patent describes an insulation assembly that has a mineral fiber core and a 
polymer film positioned adjacent the surfaces of the core. The film is attached to at least one of 
the side surfaces of the core and has several openings adjacent at least one of the side surfaces. 

The '688 patent describes a tunable sound absorber including a fibrous batt that has 
coupled to its surface a film, where the fibers penetrate the film to create perforations. The 
perforations transfer sound energy to the batt and the sound energy is absorbed by the batt. The 
'688 patent teaches that the porosity, i.e., the frequency of the perforations, as well as their 
diameter and depth, are the means by which surface resistance can be varied in order to alter 
acoustical absorption characteristics of sound absorbers as surface resistance creates drag on 
sound energy as it passes through the perforations. In particular, the '688 patent describes a 
surface porosity of about 400,000 perforations per square meter as a desirable level of surface 
resistance to attenuate a wide range of sound frequencies. 
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Also of interest are U.S. Patent No. 5,023,131, issued June 11, 1991 to Kwok, assignor to 
du Pont de Nemours, and U.S. Patent No. 5,057,168, issued October 15, 1991 to Muncrief, assignor 
to Greenwood Cotton Insulation Products. Each of these patents describes a batt. The former 
describes a batt of 75 - 85 weight % cotton fibers and 15-25 weight % copolyester binder having a 
melting point from 230 - 340 °F, where the preferred copolyester is terephthalate/isophthalate 
copolyester. The latter describes a particular process to make a batt of natural fiber, such as cotton, 
and synthetic binder fiber, such as polyester. 

Of background interest is U.S. Patent No. 4,509,304, issued April 9, 1985 to Epes. This 
patent describes a device for installing batts of insulation into preexisting structures. 

With respect to scrim, of background interest are U.S. Patent No. 5,994,242, issued 
November 30, 1999 to Arthurs, assignor to Intertape Polymer Group, and U.S. Patent 5,139,841, 
issued August 18, 1992 to Makoui et al, assignors to James River Corporation. The former 
describes a woven scrim layer formed from a thermoplastic polymer having a coating on at least 
one side of an elastomeric polymer, such as a coating of an ethylene/butene copolymer sold under 
the trademark FLEXOMER® by Union Carbide. The latter describes a disposable towel of 
superior wet strength and water absorbency having a scrim coated with a superabsorbent 
hydrophilic polymer, with a nonwoven fibrous cellulosic web bonded to the coated scrim. 

The contents of all patents are hereby incorporated by reference. 

Generally, the ability of an acoustical absorber to absorb sound increases with mass. 
Separation within the material without undue increase of mass (i.e., decreased density) further 
improves acoustical efficiencies. In addition to having good sound absorption efficiencies, 
acoustical absorbers should also be as light as possible so as not to contribute substantially to the 
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overall weight of the structure with which the absorber is used. Particularly for automotive 
vehicles, the absorber should also completely fill the voids and spaces in the vehicle body. Any 
gaps between the absorber and the automotive body or neighboring absorber material reduces 
sound absorption. To improve fit and reduce gaps, automotive manufacturers must custom-make, 
or the user must cut, the absorber to fit the voids and spaces. Of course, this increases the cost 
and time required to provide the vehicle with the absorber material. An alternative is to make 
absorbers from compressible material and force the material into the voids and spaces. After 
compression, the absorber decompresses toward its original volume and fills the voids. 

Acoustical absorbers are made from various types of sound absorbing materials, for 
instance, polyurethane foam which has been molded or die cut to make a rigid form that 
conforms to the structure with which the absorber is used, such as an automotive vehicle body. 
Alternatively, the liquid components of the urethane foam can be poured directly into the 
automotive body and hardened in place into rigid polyurethane. However, not only is acoustical 
foam expensive, but also the pouring process can produce toxic gasses and therefore requires 
both that the air is ventilated and that the workers wear protective clothing. Occasionally, the 
foam will fail to fill the void completely and the defective product will need to be reworked. 

Fibrous materials also find use as acoustical absorbers, including use in automotive 
vehicles. The fibrous materials may include cellulose, glass, polyethylene, polyester, and 
polypropylene. The fibers are mechanically or chemically bound to form a blanket or batt, often 
using conventional textile processing techniques. 

Drawbacks are inherent in many of the conventional fibrous batt products. Typically, 
they are heavy, dense, or expensive materials and thus add greatly to the weight or cost of the 
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structure, which is particularly a detriment for automotive vehicles. Some fibrous products are 
not flexible enough to conform to the abnormal spaces or voids into which they are installed. 
Also, some fibrous products are hard to install because they are difficult to compress to 
accommodate small openings and often lack the ability to recover well from compression when 
installed into a void. Moreover, some of the fibrous materials, particularly fiberglass, present 
environmental and handling concerns. Additionally, some fibrous products, particularly cotton, 
easily pick up dust and dirt during handling, so it is desirous to cover them with some kind of 
plastic, but then they can lose flexibility and/compressibility. 

For the foregoing reasons, a need exists for an improved, acoustical absorber. Ideally the 
absorber should show good absorption of low and high frequency sounds as well as being 
flexible in order to conform to abnormal voids and spaces in structures, such as buildings and 
motor vehicle bodies. The absorber should be compressible and then recover quickly from 
compression, be easy to install quickly in an assembly line, and be environmentally safe and 
economical to produce. 

SUMMARY AND OBJECTS OF THE INVENTION 

Accordingly, it is an object of the present invention to provide a new acoustical absorber, 
having one or more of the novel features of this invention as here shown and described. 

Further, it is an object of the present invention to provide a new method for installing an 
acoustical absorber in a structure, the method having one or more of the novel features of this 
invention as here shown and described. 
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Another object of the present invention is to provide a method of making an acoustical 
absorber, which method is easy and simple and convenient. 

The present invention is directed to an acoustical absorber that meets these objectives and 
satisfies the needs in the art. 

Accordingly, the present invention provides an acoustical absorber comprising (a) a first 
synthetic polymeric scrim layer, (b) a first synthetic polymeric film layer, (c) an interior fibrous 
batt layer, (d) a second synthetic polymeric film layer, and (e) a second synthetic polymer scrim 
, layer. The first synthetic polymeric scrim layer has interstices and has a melting point higher 
than that of the first synthetic polymeric film layer, and the first film fills some of the interstices 
of the first scrim, the resultant being an embedded first scrim/first film combination. Also, the 
second synthetic polymeric scrim layer has interstices and has a melting point higher than that of 
the second synthetic polymeric film layer, and the second film fills some of the interstices of the 
second scrim, the resultant being an embedded second scrim/second film combination. The 
interior batt layer is adhered to the first film layer and the second film layer. The acoustical 
absorber is flexible and has an air permeability ranging from about 500 Rayles to about 26,000 
Rayles. Preferably, the acoustical absorber recovers at least about 80 % of its precompression 
volume after a compressive force is removed. 

In a particularly preferred embodiment, the invention provides acoustical absorber 
comprising (a) a first scrim layer comprising polypropylene, (b) a first film layer comprising 
linear low density polyethylene, (c) an interior batt layer comprising a non- woven material 
having about 60 % to about 90 % by weight cotton fiber and about 10 % to about 40 % by weight 
polyester fiber, (d) a second film layer comprising linear low density polyethylene, and (e) a 

DUR1\344152_ 1 ^ 



second scrim layer comprising polypropylene. Also, the first scrim layer has interstices, and the 
first film fills some of the interstices of the first scrim, the resultant being an embedded first 
scrim/first film combination. Additionally, the second scrim layer has interstices, and the second 
film fills some of the interstices of the second scrim, the resultant being an embedded second 
scrim/second film combination. Furthermore, the interior batt layer is adhered to the first film 
layer and the second film layer. This preferred acoustical absorber is flexible, recovers at least 
about 80 % of its precompression volume of after a compressive force is removed, and has an air 
permeability ranging from about 500 Rayles to about 26,000 Rayles. 

? Further in accordance with the present invention, a method for acoustically insulating a 
structure is provided. The method comprises the steps of (A) providing an acoustical absorber 
and (B) installing the acoustical absorber in a void of the structure. The acoustical absorber 
comprises (a) a first synthetic polymeric scrim layer, (b) a first synthetic polymeric film layer, (c) 
an interior fibrous batt layer, (d) a second synthetic polymeric film layer, and (e) a second 
synthetic polymer scrim layer. The first synthetic polymeric scrim layer has interstices and has a 
melting point higher than that of the first synthetic polymeric film layer, and the first film fills 
some of the interstices of the first scrim, resulting in an embedded first scrim/first film 
combination. Also, the second synthetic polymeric scrim layer has interstices and has a melting 
point higher than that of the second synthetic polymeric film, and the second film fills some of 
the interstices of the second scrim, resulting in an embedded second scrim/second film 
combination. Furthermore, the interior batt layer is adhered to the first film layer and the second 
film layer. The acoustical absorber is flexible and has an air permeability ranging from about 
500 Rayles to about 26,000 Rayles. Moreover, the method may further comprise the steps of 
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compressing the absorber to less than its precompression volume prior to installing the absorber 
and releasing the absorber from compression following the installing step allowing the absorber 
to decompress and to fill the void. 

Additionally in accordance with the present invention, a method for making an acoustical 
absorber is provided. The method comprises the steps of: (A) placing in contact a flexible 
synthetic polymeric film sheet and a flexible synthetic polymeric scrim sheet, wherein the scrim 
sheet has interstices and has a melting point higher than that of the film sheet, (B) heating the 
scrim sheet and film sheet so that the film sheet fills some of the interstices of the scrim sheet, 
resulting in an embedded scrim/film combination, (C) sandwiching a fibrous batt sheet between 
two pieces of the embedded scrim/film combination, with the film side of the scrim/film 
combination adjacent the batt sheet, (D) heating the sandwich of scrim/film/fibrous 
batt/film/scrim to adhere the film to the fibrous batt, and (E) obtaining a flexible acoustical 
absorber having an air permeability ranging from about 500 Rayles to about 26,000 Rayles. 
Moreover, the method may comprise that the film sheets, the scrim sheets, and the batt sheet are 
placed together in a sandwich of scrim/film/fibrous batt/film/scrim and heated simultaneously. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a superior acoustical absorber, which may be installed in 
any desired void location or other spaces of a structure, for instance, during assembly of an 
automotive vehicle or assembly of a building, in order to absorb low and high frequency sound. 
The acoustical absorber may be used in or on the pillars, wheelhouses, cowl sides, roof rails, and 
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quarter trim panels and other locations of an automotive vehicle. The acoustical absorber may be 
used in or on the walls, ceilings, and floors and other locations of a building. 

The acoustical absorber of the present invention has many advantages, including flexibility 
and compression recovery. Such advantages are particularly realized in an automotive vehicle body 
void. For instance, as the automotive vehicle moves by on an assembly line, the worker 
compresses the absorber and places it in the desired location. When the worker releases the 
absorber, it expands and may fill and conform to the area into which the absorber is installed, 
whereby the absorber may need no cutting to be shaped to fit around or in obstacles in the 
installation area. The expansion and resultant filling of the space may enhance the overall 
acoustical performance of the absorber. 

Additionally, recovery from compression is also important in shipping since the absorber 
may be tightly compressed during packaging to minimize shipping volume. Once removed from 
packaging, the absorber quickly returns to or close to its original precompressed volume. The 
absorber does not collapse over time, thus retaining its bulk, structural integrity, and sound- 
absorbing properties. 

Moreover, in a preferred embodiment, using a low-weight material for the batt portion of 
the absorber significantly reduces the cost of producing the absorber, as a low-weight absorber 
requires less material to manufacture. The light weight of the absorber is an advantage, especially 
in view of the weight concerns of automotive vehicle manufacturers. This advantage meets the 
desire of the automobile industry to save weight. Also, the batt portion of the acoustical absorber 
is able to be made with waste, second grade, or recycled fibers, reducing the cost of raw materials. 

t 
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Furthermore, the absorber typically exhibits excellent sound absorption, including 
attenuation of a particularly wide spectrum of sound of different wavelengths. 

In accordance with the present invention, an acoustical absorber is provided generally 
having 5 layers, where an interior layer is a batt, and on each side of the batt is adhered plastic, 
namely a synthetic polymeric film layer and a synthetic polymeric scrim layer. Accordingly, the 
structure, in general, comprises scrim/filn^att/film/scrim. By interior batt layer, it is intended to 
mean that the batt layer is disposed between the polymeric layers, and not necessarily completely 
surrounded by these polymeric layers. 

The batt may be made of natural and/or man-made fibers and may be woven or non-woven. 
The proportion of natural fibers and synthetic fibers for a preferred embodiment of the batt in 
accordance with the present invention can vary as desired. Preferably, the batt has been made of a 
natural fiber and has been formed as a flexible, non-woven batt. The batt is of a predetermined 
thickness and is characteristically of low density and recovers quickly following compression. 
Batts are commercially available, and suitable ones are made of cellulosic material, such as cotton. 

A non-woven batt for use in a preferred embodiment of the present invention used to be 
available from Greenwood Cotton Insulation Products, Inc. of Greenwood, South Carolina, U.S.A. 
While the process used for making the batt is proprietary, the process is similar to that described in 
the above-mentioned U.S. Patent No. 5,057,168. The process for making the batt as described in 
the '168 patent generally comprises the steps of forming a batt from insulative fibers. Binder 
fibers are blended with the insulative fibers or added to a web of insulative fibers during the batt- 
forming step. Alternatively, "stilt" fibers can be spread between lapped layers. The stilt fibers 
function to spread apart and to maintain a space between adjacent lapped web layers comprising the 
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batt. Subsequently, the batt is heated to a temperature sufficient to cause the binder fibers to soften 
and to adhere to the insulative fibers in order to connect insulative fibers to one another. The batt is 
then cooled to harden the softened binder fibers, thus forming the batt structure. 

In accordance with a preferred embodiment of the present invention, some of the fibers in 
the batt are natural fibers and some of the fibers in the batt are synthetic binder fibers. More 
preferably, the natural fibers of the batt are cotton. However, wool, flax, jute, mohair, silk, ramie, 
hemp, asbestos or mixtures thereof may be suitable for the natural fibers. Natural fiber seconds that 
have been separated into individual fibers or small groups of fibers can be used, especially those 
from denim and other garments. Preferably, the natural fiber is cotton from waste cotton material, 
which is sometimes referred to as "cotton shoddy". To the extent that synthetic fibers (i.e., man- 
made polymeric fibers) are used for the preferred embodiment of the batt in accordance with the 
present invention, the synthetic fibers may be selected from rayon, acetate, nylon (polyamide), 
polyester (PE), polypropylene (PP), polyethylenes, acrylics, vinyls, or mixtures thereof. An 
example of a suitable nylon is KEVLAR® (registered trademark for high strength polyaramide 
fiber, i.e., a type of nylon, made and sold by du Pont de Nemours). Any synthetic fiber can be 
utilized as a binder fiber. The preferred synthetic binder fiber is polyester (PE) fiber, and also 
preferred is polypropylene (PP) fiber. 

In accordance with the preferred embodiment of the present invention, about 50 % or 
more by weight of the fibers in the batt are natural fibers, and about 50 % or less by weight of the 
fibers in the batt are synthetic fibers. The amount of natural fibers is typically in the range of from 
about 60 % to about 90 % by weight of the batt, more preferably about 75 % to about 90 %, and 
most preferably from about 80 % to about 90 %. Synthetic binder fibers are combined with the 
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natural fibers typically in the range of about 10 % to about 40 % by weight of the batt, more 
preferably about 10 % to about 25 %, and most preferably about 10 % to about 20 %. These 
natural fibers and synthetic fibers, when bonded together, result in a batt that is economical to 
produce. Not only can the batt be formed of waste cloth and other waste materials, but also the 
batt, when combined with the polymeric film and the scrim to form a 5-layer structure as further 
described below, has excellent acoustical insulating properties. 

Preferably, the batt for use in the acoustical absorber of the present invention is non-woven 
and has a bulk density of about 3 pounds per cubic foot or less, and more preferably, less than about 
2 pounds per cubic foot. While batts having a density over about 3 pounds per cubic foot will 
perform well, the material is cost inefficient to produce because the return on performance does not 
justify the increased manufacturing cost for using more fiber. Also, the heavier material without a 
commensurate performance enhancement becomes a distinct disadvantage to automotive 
manufacturers, who are always conscious of overall vehicle weight. 

At the preferred densities, the batt material preferably has a thickness in the range of from 
about 0.25 inch to about 5 inches, and more preferably, from about 0.50 inch to about 4.5 inches. 
At a thickness of under about 0.25 inch, the material typically is too flimsy. The material may be 
slit and/or cut into individual pieces of any desired size and shape. 

Important features of the preferred embodiment of the batt are its unique combination of 
flexibility and compressibility. More importantly, the batt has good recovery from compression, 
rapidly returning to its original, precompression volume when the compressive forces are released. 
The batt recovers at least about 80 % of its precompression volume immediately after the 
compressive forces are removed and more preferably about 95 %. This property is tested by 
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compressing or squeezing the material as though the compressed material were about to be inserted 
into a representative void in an automobile and then releasing the material. The thickness of the 
recovered material is then measured, and the thickness of the recovered material is compared with 
the thickness of the precompressed material. 

In addition to the above properties, the preferred embodiment of the batt material is 
resistant to mildew, staining, bleeding and water wicking. There is no disagreeable odor 
associated with the material, wet or dry. Since the material should have a certain amount of 
resistance to combustion when in use, the batt material is preferably chemically treated during the 
manufacturing process to render the material flame resistant. Also, the material should be 
chemically treated to be vermin resistant and non-corrosive. 

Also for use in a preferred embodiment of the acoustical absorber, Acoustek Nonwovens 
manufactures a batt of cotton shoddy and polyester, as further described in the Examples below. 

As noted above, other exterior layers are adhered to the top and the bottom sides of the 
pieces of batt, resulting in the 5-layer structure of scrim/film/batt/film/scrim. 

Each of the polymeric films layers disposed on each side of the batt is of a same or a 
different synthetic polymer. Suitable synthetic polymers for the film layers are any of those that 
form flexible sheets, and may be chosen from high density polyethylene (HDPE), medium density 
polyethylene (MDPE), low density polyethylene (LDPE), linear low density polyethylene 
(LLDPE), very low density linear polyethylene (VLDPE), ultra low density polyethylene 
(ULDPE), polypropylene (PP), polyester (PE), ethylene vinyl acetate copolymer (EVA), nylon, or 
combinations thereof. Each layer of the synthetic film should have a thickness of less than about 2 



DUR1\344152_ 1 



13 



mils (thousandths of an inch), more preferably a thickness between about 0.5 mil and 1.5 mils, and 
most preferably a thickness between about 1 mil and about 1.5 mils. 

Preferred is that each of the two film layers is the same linear low density polyethylene 
(LLDPE). Also, using the same low density polyethylene (LDPE) for each of the two film layers is 
very suitable. 

The polymer or mixture of polymers of a scrim layer must have a higher melting point 
(generally described as a glass transition temperature for polymers) than the polymer or mixture of 
polymers of the adjacent film layer. Otherwise, the same synthetic polymers generally may be used 
for the two scrim layers as are used for the two film layers. 

Thus, each of the polymeric scrim layers disposed on each of the polymeric film layers is of 
a same or a different synthetic polymer. Suitable synthetic polymers for the scrim layers are any of 
those that form flexible sheets, and may be chosen from high density polyethylene (HDPE), 
medium density polyethylene (MDPE), low density polyethylene (LDPE), linear low density 
polyethylene (LLDPE), very low density linear polyethylene (VLDPE), ultra low density 
polyethylene (ULDPE), polypropylene (PP), polyester (PE), ethylene vinyl acetate copolymer 
(EVA), nylon, or combinations thereof. The synthetic polymeric scrim may be woven or non- 
woven, but preferably is non-woven scrim. Each layer of the synthetic polymeric scrim should 
have a thickness of less than about 2 mils (thousandths of an inch), more preferably a thickness 
between about 0.5 mil and 1 mil, and most preferably a thickness between about 1 mil and about 
1.5 mils. Also, each layer of the synthetic polymeric scrim should have a density ranging between 
about 0.4 and about 2 ounces per square yard, more preferably ranging between about 0.5 and about 
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1.5 ounces per square yard, and most preferably ranging between about 0.5 and about 1 ounce per 
square yard. 

Preferred is that each of the two scrim layers is the same non- woven polypropylene (PP) 
with a density of about 0.5 ounce per square yard. 

While cutting and attaching the various layers can be accomplished any number of ways 
using conventional machinery, or even by hand, a suitable automated method to make the inventive 
acoustical absorber is to use heated nip rollers. 

For instance, first a sheet of film is placed adjacent a sheet of scrim, and the two are run 
through the heated nip rollers. Scrim inherently has small interstices or voids. Hence, as the heated 
nip rollers pinch the two together under pressure and tension, the film begins to soften. The film 
begins to become embedded into and begins to fill the interstices in the scrim. As the film is further 
embedded into the scrim, fine interstices are created at the scrim edges, i.e., the interface of the 
scrim with the film, resulting in an embedded scrim/film combination. Thus, only some, but not 
all, of the interstices in the scrim are completely filled, i.e., embedded with the film. Next, a piece 
of batt is sandwiched on each of its two sides between two pieces of the embedded scrim/film 
combination, with the film side of each scrim/film combination adjacent each respective side of 
the two sides of the batt, (i.e., with the scrim on the outside), and run through the heated nip 
rollers. As the heated nip rollers pinch the sandwich together under pressure and tension, the heat 
indirectly transfers through the scrim to the film, permitting softening of the two film surfaces 
adjacent each side of the batt so that each film adheres to each side of the batt. The resultant is a 
laminated 5-layer structure of scrim/filn^att/film/scrim. Still, some but not all of the interstices in 
the scrim are completely filled, i.e., embedded with the film. 
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The method of making the acoustical absorber may include that all 5 layers may be placed 
together in a sandwich and then run through the heated nip rollers. 

Since not all interstices in the scrim are completely sealed from the film becoming 
embedded into the scrim, the small remaining interstices provide for a desirable air permeability for 
the resultant laminated 5-layer structure of scrim/film/batt/film/scrim ranging from about 500 to 
about 26,000 Rayles, more preferably from about 1000 to about 25,000 Rayles, and most preferably 
from about 1500 to about 20,000 Rayles. The acoustical absorber in accordance with the present 
invention may have more layers, as long as the air permeability ranges from about 500 to about 
26,000 Rayles, more preferably from about 1000 to about 25,000 Rayles, and most preferably from 
about 1 500 to about 20,000 Rayles. An acoustical absorber with an air permeability in this range 
will be an acoustical product with superior noise absorption characteristics. This range should 
provide a surface resistance that effectively attenuates sound frequencies ranging from about 50 to 
about 10,000 Hz. 

Furthermore, the air permeability, together with the use of flexible polymeric film and 
flexible polymeric scrim, allows the absorber to retain essentially the same flexibility, 
compressibility and recovery from compression, as the batt by itself has. Thus, the absorber should 
recover at least about 80 % of its precompression volume immediately after the compressive forces 
are removed and more preferably about 95 %. 

Moreover, the air permeability, flexible polymeric film, and flexible polymeric scrim help 
keep the batt clean during handling (particularly for a cotton batt in accordance with the preferred 
embodiment, as cotton batts tend to pick up dust and dirt during handling), without the prior art 
problems of the plastic substantially decreasing flexibility and recovery from compression. 
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EXAMPLES 

Several laminates of a 5-layer structure of scrim/filn^att/film/scrim were made as 
described above by first embedding the film into the scrim using the heated nip rollers, and then 
using the heated nip rollers to make a sandwich of the resultant with a batt in the middle. 

Each of the scrim layers was the same non-woven polypropylene (PP) with a density of 
about 0.5 ounce per square yard. Each of the polymeric film layers was either low density 
polyethylene (LDPE) or linear low density polyethylene (LLDPE). 

Each batt layer was a non-woven batt, with about 60 % to about 90 % by weight cotton 
fiber and about 10 % to about 40 % by weight polyester (PE) fiber. The batt was similar to that 
made and sold by Greenwood Cotton Insulation Products, Inc. of Greenwood, South Carolina, 
U.S.A., in accordance with the above-noted '168 patent to Muncrief, but the batt was made as 
follows by Acoustek Nonwovens. Natural fiber (cotton shoddy) was treated with fire retardant 
(ammonium sulfate provided by Guardex) and then blended with a bicomponent synthetic fiber 
having an outer layer of low met polyester and an inner core of a higher melting polyester. Next, 
the blended fibers were passed through a Wise garnet to form a web that was cross-lapped to the 
desired thickness, followed by passing through an oven and then a cooling chamber to melt and 
to cool the synthetic binder fiber that set the batt height. 

The air permeability in Rayles was measured for each 5-layer structure of 
scrim/filrr^att/film/scrim. The results are summarized as follows in the TABLE below. 
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Sample 
Number 


TABLE 

5-Layer Structure 
(Scrim/Film/Batt/Film/Scrim) 


Air 
Permeability 
(Rayles) 


1 


PP/LDPE/Cotton + PE/LDPE/PP . 


12350 


2 


PP/LDPE/Cotton + PE/LDPE/PP 


4900 


3 


PP/LDPE/Cotton + PE/LDPE/PP 


9125 


4 


PP/LDPE/Cotton + PE/LDPE/PP 


17960 


5 


PP/LDPE/Cotton + PE/LDPE/PP 


4780 


6 


PP/LLDPE/Cotton + PE/LLDPE/PP 


17825 


7 


PP/LLDPE/Cotton + PE/LLDPE/PP 


7330 


8 


PP/LLDPE/Cotton + PE/LLDPE/PP 


1860 


9 


PP/LLDPE/Cotton + PE/LLDPE/PP 


755 



Although the present invention has been shown and described in detail with regard to 
only a few exemplary embodiments of the invention, it should be understood by those skilled in 
the art that it is not intended to limit the invention to the specific embodiments disclosed. 
Various modifications, omissions, and additions may be made to the disclosed embodiments 
without materially departing from the novel teachings and advantages of the invention, 
particularly in light of the foregoing teachings. Accordingly, it is intended to cover all such 
modifications, omission, additions, and equivalents as may be included within the spirit and 
scope of the invention as defined by the following claims. 
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